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(57) ABSTRACT 
An electric soldering iron includes an elongated metal 
housing tube enclosing a metallic heat conducting mem 
ber having a first zone snugly fit within the housing and 
having a portion projecting out of the front end thereof 
for removably receiving a soldering tip. A second Zone 
of the member extends rearwardly from the first zone 
and has a smaller cross section than the interior of the 
tube to create an insulating space therebetween. The 
heat conducting member is formed with an opening 
sized and shaped to receive the end of an elongated flat 
ceramic heater having embedded therein an electric 
heating element. The portion of the ceramic heater not 
located within the heat conducting member is sur 
rounded and positioned by a refractory heat insulating 
tube abutting the rear end of the heat conducting mem 
ber. The other end of the tube is closed by a male elec 
trical terminal unit adapted to be removably connected 
to a female terminal unit at the front end of a soldering 
iron handle for mechanically attaching the heating unit 
to the handle and electrically connecting the heating 
element of the ceramic heater to power supply wires in 
the handle. Since the heat conducting member engages 
the housing tube only at the end where the tip is at 
tached heat is preferentially directed to the tip. The 
space formed by the second zone of the heat conducting 
member and the provision of the refractory tube ther 
mally insulates the housing tube form the ceramic 
heater and further reduces the transfer of heat to the 
handle. 

5 Claims, 4 Drawing Figures 
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SOLDERING RON HAVINGELECTRICHEATER 
UNIT WITH IMPROVED HEAT TRANSFER 

CHARACTERISTICS 

BACKGROUND OF THE INVENTION 

This invention is directed to an improvement in an 
electric soldering iron wherein a heating element hav 
ing improved heat transfer characteristics is constructed 
using a blade heater surrounded by a conducting rod 
which results in an increase in the area of intimate 
contact between the conducting rod and the heater 
surface. The increased area of intimate contact between 
the conducting rod and the heater surface allows more 
efficient heat transfer than is possible with an assembly 
having a smaller heat transfer area. 

Presently existing soldering irons incorporate a ther 
mal mass in association with a heating element. The 
heating element is usually a coil of high resistance wire 
of circular cross section. Because of the circular cross 
section of the wire, the surface area of the heating ele 
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ment available for heat transfer per unit volume is low. 
The coiled shape of the heating element further exacer 
bates this problem by decreasing the surface area in 
proximity to the thermal mass. Together these two 
factors greatly limit the amount of surface area available 
for heat transfer and limit the efficiency of such heat 
transfer. Consequently, to maintain a specific working 
temperature a large thermal mass is employed to act as 
a heat reservoir. The time required to heat the large 
thermal mass introduces a lag time between heating the 
element and the soldering iron tip. A corresponding lag 
time is involved in cooling the iron off. 
The presence of the large thermal mass coupled with 

inefficient heat transfer to the soldering iron tip causes 
heat transfer to the handle and ultimately to the user's 
hand, unless sufficient insulation is provided. The large 
thermal mass and the necessary insulation tend to make 
such tools bulky and undesirable for extended use or 
precision applications. 
The heating and cooling lag times make it impractical 

to turn the iron off during intermittent use. Maintaining 
the soldering iron at its working temperature during 
idle periods results in higher energy usage. This, in turn, 
results in higher energy costs. 
The large thermal mass also makes it harder to limit 

heat transfer to the soldering site. This is an important 
consideration during the assembly of electronic compo 
nents. These components are usually attached to circuit 
boards by soldering. Many electronic components 
which are installed by soldering are damaged or de 
stroyed by heat. Modern practices require an efficient 
use of circuit board space and consequently electronic 
components are arranged in high density on circuit 
boards. Consequently, it is critically important that heat 
not be transferred from the leads to the body of the 
electrical component being installed, nor to any adja 
cent components. 

BRIEF SUMMARY OF THE INVENTION 

In view of the above it is an object of this invention to 
provide a soldering iron heating unit having superior 
heat transfer properties and a low thermal mass. The 
heat transfer properties of the soldering iron heating 
unit are improved by increasing the surface area per 
unit volume of the heating element and by bringing 
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2 
more of the heater surface into close contact with the 
thermal mass. 
The present invention is directed to an apparatus 

which includes at least one elongated heating element 
together with a heat conducting mass having at least 
one opening capable of receiving at least one heating 
element. The configuration increases the heat transfer 
surface of the heater and the thermal mass over the heat 
transfer surface available in a conventional arrange 
ment. The increase in area available for heat transfer 
results in a greater efficiency of heat transfer. This in 
creased efficiency of heat transfer reduces the time 
required to bring the soldering iron tip up to working 
temperature. Since the available heat is more efficiently 
transferred, less power is required to reach a given 
temperature and the faster recovery time makes it possi 
ble to use a lower power heater than in a conventional 
apparatus for the same load. The faster recovery time 
also makes turning the iron off during intermittent uses 
practical. All of these factors result in a decreased con 
sumption of electrical power over that of conventional 
apparatus, and a corresponding reduction in costs. 

Heat transferred to the soldering iron tip and away 
from the user's hand is further enhanced by attaching 
the thermal mass to the heater unit housing only at the 
end of the mass where the soldering iron tip is attached. 
The heater or heaters are positioned in a thermal mass 
by tubes of non-conducting material at the end of the 
heater furthest from the soldering iron tip. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The invention can be better understood by referring 

to the accompanying drawings which show a preferred 
embodiment of the invention: 

FIG. 1 is an elevational view of a soldering iron heat 
ing unit illustrated in association with a conventional 
soldering iron handle and tip which are shown in phan 
tom lines; 

FIG. 2 is an elevational view in section of the solder 
ing iron heating unit of FIG. 1; 
FIG. 3 is a sectional view about line 3-3 of FIG. 2; 
FIG. 4 is a sectional view about line 4-4 of FIG. 2. 
This invention utilizes certain operative principles 

and/or concepts as are set forth and defined in the 
claims appended to this specification. Those skilled in 
the art to which this invention pertains will realize that 
these principles and/or concepts could be applied to a 
number of embodiments of different appearance. There 
fore, this invention is to be construed in light of the 
claims appended hereto and is not to be construed as 
being limited to the exact embodiment described in the 
specification and illustrated in the drawing. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the figures, FIG. 1 shows an interchangeable sol 
dering iron heating unit 10 in normal relationship to a 
soldering iron handle unit 12 and a replaceable solder 
ing iron tip 14 as they are assembled together for use as 
a soldering iron. The soldering iron handle unit 12 and 
the replaceable soldering iron tip 14 are shown in phan 
tom line in that they do not form a part of this invention, 
but aid in its understanding. 
FIG. 2 shows the construction of the soldering iron 

heating unit 10. The body of the soldering iron heating 
unit 10 is a housing tube 16 made of a temperature resis 
tant, durable material. Stainless steel, or other like mate 
rial, is a preferred choice. Aheat conducting member 18 
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closes one end of the housing tube 16. The heat con 
ducting member 18 has a circular cross section and is 
preferably constructed from copper or other suitable 
heat conductive materials. The heat conducting mem 
ber 18 is divided into four regions, a projection 20 to 
attach a soldering iron tip 14, a major diameter 22, a 
tapered shoulder 24 and a minor diameter 26. The major 
diameter 22 is large enough to insure a snug press fit 
when inserted into one end of the housing tube 16 and is 
further secured in this position by welding the housing 
tube 16 and the major diameter 22 together at their 
junction. The tapered shoulder 24 contacts the housing 
tube 16 only at junction 28 with the major diameter 22, 
tapering down to the minor diameter 26 at the opposite 
end. This creates a space 29 between the conducting 
member 18 and the housing tube 16 from the junction 28 
to the minor diameter end 27 of the heat conducting 
member 18. This space 29 insulates the heat conducting 
member 18 from the housing tube 16 and reduces heat 
conduction to the soldering iron handle unit 12 and 
away from the soldering iron tip 14. 
The heat conducting member 18 has an opening to 

receive a blade type heater 30 having two leads 31 and 
33 extending from one end. The heater 30 has two 
zones. The zone nearest to the projection 20 contains 
the heating elements 36 and is referred to as the heating 
zone 38. Opposite the heating zone 38 is the insulating 
zone 42, which protects and carries the internal electri 
cal leads 40. A slot 32 is formed in the heat conducting 
member 18 to receive the heater 30. The slot 32 must be 
sufficiently wide to allow entry of the heater 30, but to 
facilitate efficient heat transfer it must be narrow 
enough to maintain close surface contact between the 
heater 30 and the internal faces 34 of the slot 32. For a 
similar reason, the width of the minor diameter is at 
least as wide as the blade heater 30. 
The depth to which the heater 30 extends into the 

heat conducting member 18 is controlled by the depth 
of the slot 32 formed in the heat conducting member 18. 
To insure efficient heat transfer the slot 32 must be deep 
enough to let the heating zone 38 of the heater 30 lie 
completely within the heat conducting member 18. The 
heater 30 is positioned within the housing tube 16 by a 
sleeve 44 of refractory material which extends from the 
minor diameter 26 toward the heater leads 31 and 33. 
The sleeve 44 lies coaxial with the heat conducting 
member 18 within the housing tube 16 and surrounds 
the insulating zone 42 of the heater 30. The sleeve 44 has 
an outside diameter sufficient to allow it to fit closely 
within the housing tube 16. Similarly the inside diame 
ter of this sleeve 44 is large enough to admit the heater 
30, but small enough to limit movement of the heater 30 
in the plane of the slot 32. The ceramic sleeve 44 insu 
lates the housing tube 16 from the heater 30 and im 
pedes transfer of heat to the leads 31 and 33. The void 
between the heater 30 and the sleeve 44 further insulates 
the housing tube 16 and the heater leads 31 and 33 from 
the heater 30, 
The heater leads 31 and 33 extend from the end of the 

heater 30 furthest from the heat conducting member 18 
through the ceramic sleeve 44 and out to a candelabra 
base electrical fitting 46. The lead 33 extending to the 
center of the candelabra base electrical fitting 46 is 
shielded from the lead 31 to the outside edge of the 
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candelabra base electrical fitting 46 by a tube 48 of 65 
insulating material. This prevents the two leads 31 and 
33 from shorting out should they contact each other. 
The candelabra base electrical fitting 46 is joined to the 

4 
housing tube 16 through a base guide 50 of insulating 
material. The base guide 50 has an external shoulder 52 
on one end over which the candelabra base electrical 
fitting 46 fits. A base spacer 53 is inserted between the 
base guide 50 and the candelabra base electrical fitting 
46 to hold one heater lead 31 in electrical contact with 
the threaded portion 60 of the candelabra base electrical 
fitting 46. The end of the base guide 50 opposite the 
candelabra base electrical fitting 46 has two internal 
shoulders. The small diameter internal shoulder 54 
mates with the housing tube 16 and limits its entry into 
the candelabra base electrical fitting 46. The large diam 
eter internal shoulder 56 holds a flange 58, which faces 
toward the heat conducting member 18, against the 
housing tube 16. The flange 58 serves to reflect heat 
away from the soldering iron handle unit 12 and to 
radiate any heat conducted to it by the housing tube 16. 
It also acts as a shield for the threaded portion 60 of the 
candelabra base electrical fitting 46 and the soldering 
iron handle unit 12, blocking the entry of debris. 
We claim: 
1. In an electrical soldering iron having a handle, an 

electrical heating means, a tip member associated with 
said heating means so as to receive heat from said heat 
ing means and means for supplying electrical current to 
said heating means, the improvement which comprises: 

said heating means including a heating unit, said heat 
ing unit having attaching means for connecting said 
heating unit to said handle; 

said handle including receiving means, said receiving 
means for receiving said connecting means so as to 
connect said heating unit to said handle; 

said heating unit including an elongated housing tube 
having a front end and a back end, said attaching 
means located at said back end and enclosing the 
same; 

said heating unit including a heat conducting mem 
ber, said heat conducting member having at least 
two zones, a first of said zones sized and shaped so 
as to snugly fit within the front end of said housing 
tube, a second of said Zones sized and shaped so as 
to be located within the interior of said housing 
tube and to extend a portion of the way towards 
said back end of said housing tube, further said 
second zone having a cross sectional dimension 
smaller than the cross sectional dimension of the 
interior of said tube such that a space is formed 
between said second zone and the interior of said 
tube; 

at least one elongated ceramic heater having a heat 
ing element embedded in one end thereof, said 
heating element emitting heat upon passage of an 
electrical current through said heating element; 

said heat conducting member including at least one 
opening sized and shaped so as to receive a portion 
of said ceramic heater, said ceramic heater located 
within said housing tube with said end of said ce 
ramic heater wherein said heating element is em 
bedded within said opening; 

a heat insulating sleeve sized to fit within said housing 
tube, said sleeve located around the remaining 
portion of said ceramic heater which is not located 
within said opening; . 

said attaching means including a first pair of electrical 
terminals, said heating element being electrically 
connected to said first pair of terminals to receive 
power therefrom; 
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said means for supplying electrical current including 
a second pair of electrical terminals located on said 
receiving means, said second pair of terminals 
adapted to mate with said first pair of terminals 
forming an electrical circuit between said means 
for supplying electrical current and said heating 
element; 

said heat conducting member including a tip connect 
ing means located thereon and projecting out of 1 
said front end of said tube housing, said tip con 
necting means for receiving said tip member. 

2. The soldering iron of claim 1 wherein: 
said first pair of terminals comprise male electrical 

terminals; 15 
said second pair of terminals comprise female electri 

cal terminals; 
said male and said female electrical terminals con 

nectable together so as to attach said heating unit to 
said handle and to form an electrical circuit be- 20 
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6 
tween said heating element and said means for 
supplying electrical current. 

3. The soldering iron of claim 2 including: 
flange means located on said heating unit adjacent to 

said back end. 
4. The soldering iron of claim 1 wherein: 
each of said attaching means and said receiving means 

include threads located thereon whereby said at 
taching means threads into said receiving means, 
said first and said second pair of terminals located 
in association with said threads on said attaching 
and receiving means respectively whereby said 
electrical circuit between said means for supplying 
electrical current and said heating element is com 
pleted upon threading said attaching means to said 
receiving means. 

5. The soldering iron of claim 4 wherein: 
flange means located on said heating unit adjacent to 

said back end. 
k k k sk 


